Rotavirus was recognized as the virus that responsible for causing acute gastroenteritis, especially young livestock. Taiwan Center for Disease Control (CDC) confirms the majority cases of acute gastroenteritis in Taiwan on February 2015 were caused by rotavirus. In this study, we report the incidence and zoonotic impact of rotavirus strain from Taiwan. This study examined 90 (swine) and 60 (bovine) fecal samples collected from south of Taiwan in March 2015. Detection of rotavirus using VP6 gene by RT-PCR technique with amplicons 379 bp. Zoonotic potential analysis based on nucleotide sequence and phylogenetic analysis. RT-PCR utilizing the primers specific for VP6 gene detected rotavirus with positive reactions 3/30 (10%) in piglets and 1/20 (5%) in the calf. Based on the nucleotide sequences and phylogenetic analysis indicated that 1 of 3 wild strains from swine rotavirus had 85.0% -91.1% and 1 wild strain from bovine had 78.7% -85.9% identity relations with human strains. These findings indicated that the wild strains of swine and bovine rotavirus may broadly spread and contribute to zoonotic transmission.
INTRODUCTION


Rotavirus is enteric pathogen causing acute watery diarrhea in young man and various animal species. About two million hospitalizations and 453.000 deaths in young children below 5 years of age every year [1, 2] . Rotavirus is belongs to family reoviridae, icosahedral in structure, 60-80 nm in diameter, non enveloped, possess a one, two or three layered capsid, and containing a genome of 11 segements of double stranded RNA (dsRNA) encoding six structural (VP1, VP2, VP3, VP4, VP6, and VP7) and five or six nonstructural (NSP 1-6) proteins [3] . This virus can be transmitted by consuming contaminated food and direct contact with an infected individual or contaminated objects. The symptoms include diarrhea, nausea, vomiting, some stomach cramping, and sometimes people have a low grade fever, headache, muscle aches, and tiredness [4] .
There are eight species of rotavirus, referred to as rotavirus A (the majority isolates that infect in mammalian and avian, including human), rotavirus B (identified in human and rat), rotavirus C (human and porcine), rotavirus D, F, and G (identified in chicken), rotavirus E (porcine), rotavirus H (human) [5] , rotavirus H was tentatively assigned to a novel rotavirus species [6] . Group A rotavirus is recognized as the most important group that are causes highest prevalence and pathogenesis in human and animals including cattle, swine, horses, dogs, cats, chickens and turkeys [7, 8] . Asymptomatic rotavirus infections were also known to occur in pigs in all ages [9] . VP6 is one kind of major structural protein intermediate capsid layer of rotavirus virion, VP6 plays a role as a virulence factor of the virus pathogenesis. Characterization of VP6 gene is encoded 379 amino acid sequences [10] .
This study aimed to detect rotavirus from swine and bovine using molecular techniques by reverse transcriptase-polymerase chain reaction (RT-PCR) and then analyze potential zoonotic of the virus. Positive results subsequently cloned using pGM-T vector for ligation, DH5α for transformation, and sent for sequencing, the sequences data were compared with the other strains from different country or species to National Center for Biotechnology Information (NCBI) and followed by phylogenetic analysis using Molecular Evolutionary Genetics Analysis Software (MEGA) version 6.0 and analyzed the homologous identity with multiple sequence alignments using DNASTAR software [11] . The samples were randomly collected from different pigs and cattle farms in South of Taiwan. The data were obtained on March 2015 and it can be used as a reference for control and prevention of the disease that caused by rotavirus in veterinary epidemiology.
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MATERIAL AND METHODS Specimen Collection
A total of 90 fecal specimens of swine feses and 60 fecal specimens of bovine feses were used in this study. All specimens were collected by random method from different farms in south of Taiwan on March 2015. A number of 90 samples from 3 pig farms and 60 samples from 2 cattle farms were collected. Specimens were collected from 3 groups of swine (sow, fattening, and piglet) and 2 groups of cattle (cow and calf). The stool samples were frozen and stored at -20 o C for next processing.
RNA Extraction
Viral RNA was extracted from 1 ml PBS suspensions of stool specimens with Favorgen RNA extraction kit, according to manufacturer's instructions. RNA was eluted with 70 µl of RNase free water and stored at -80 o C until use in RT-PCR assays.
Primers and RT-PCR
RT-PCR was performed with My TaqTM OneStep RT-PCR Kit that formulated for first strand cDNA synthesis and subsequent PCR in a single tube. The components of the RT-PCR kit containing 2x My Taq One-Step Mix, forward primer, reverse primer, reverse transcriptase, RiboSaf RNase Inhibitor, and DEPC-H2O.
The primer pairs used in this study are shown in Table 1 . 'Primer no. 1' included VP6-F and VP6-R for specific amplification of VP6 genes in swine and bovine rotavirus [12] . 'Primer no. 2' included JRG7 and JRG8 for specific amplification of full length VP6 genes [13] . [12] . The amplification products were analyzed by 1.5% agarose gel electrophoresis and visualized by UV light after ethidium bromide staining.
Phylogenetic Analysis
Nucleotide sequences of the VP6 genes were compared with other strains using BLAST search of the National Center for Biotechnology information (NCBI). Phylogenetic analysis based on the nucleotide alignments was constructed using the neighbor-joining method of Molecular Evolutionary Genetics Analysis (MEGA version 6.0) with a pair-wise distance comparison.
RESULT AND DISCUSSION Distribution of Rotavirus in Swine and Bovine in Taiwan by Age
Distribution of rotavirus positive in group of swine by age was given in Table 2 . The largest proportion of swine rotavirus was noted in piglet 3/30 (10%), fattening 0/30 (0%), and sow 0/30 (0%). 1 among 20 samples (5%) were positive in calf and 0% in cow. Based on the positive results, the incidence of positive rotavirus was highest among piglets and calf. Probably because pigs did not receive protective levels of maternal antibody, high levels of passive antibody may temporary protect pigs [17] . 
Sequence and Phylogenetic Analysis
This study has highlighted the significance of incidence and transmission of swine and bovine rotavirus in Taiwan with human strain. Circulation of animal rotavirus strains confirmed potentially zoonotic [18, 19] .
Transmission to human is possible not only through direct contact with animals, but also indirectly by contact with contaminated surfaces, food, and water. The risk of zoonotic transmission of rotavirus is higher in rural areas with farms under intensive or extensive management. A part of VP6 gene (1,356 nucleotides in length) was able to be amplified in 2 isolated strains. Nucleotides sequences were compared with other strains in GenBank.
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Taiwan wild strain from swine showing 85.0% -91.1% identity relations with human strains from China (91.1%), Japan (86.0%), Vietnam (85.0%), Japan (85.5%), and Thailand (85.3%), showed on Figure 1 . The wild strain of VP6 gene from bovine showing 78.7% -85.9% identity relations with human strains from China and 78.5% from South Korea, showed on Figure 2 .
Phylogenetic tree and homologous identity comparison analysis showed bovine rotavirus had lower transmission risk than swine ( Fig. 3 and 4) . Some study mentioned that bovine had low incidence and transmission risk for rotavirus [20] . These results reflect 2 possible issues: the first is that VP6 rotavirus maybe transferred directly from pig to human or from humans to pig, in which provides zoonotic source for swine rotavirus outbreak. Second, pigs may be co-infected with a human and a swine strain of rotavirus simultaneously [21] .
CONCLUSIONS
Evidence for zoonotic transmission of wild strain rotavirus from Taiwan both in swine and bovine showed in phylogenetic tree and homologous identity comparison analysis. This information will be useful in the rasionalization of genotypes for vaccines to protect Taiwan pigs and cattle. An effective vaccine may potentially reduce zoonotic transmission.
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